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ABSTRACT 

Mushrooms are nutritious, medicinal and functional food. It contains low calories, high protein, dietary fiber, 
vitamins, and minerals. It is very promising in its agribusiness trend, but has a constraint low shelf life. Mushroom value 
chain is classified into input suppliers, producers, traders, processors and consumers. Spawn suppliers played the major 
role in the distribution of inputs, collection and marketing of the produce. The produce has to be modified to more 
durable products, thus adding value to mushroom. Women empowerment and lack of time for cooking also increased 
demand for convenient products of mushrooms. In India value addition of mushroom represents approximately 7% which 
is lower than some developing countries. Hence there is a need to improve the value chain system and increase value 
addition. Many novel value-added products can be prepared with mushrooms like soup powder, pickles, chips, paste, 
ketchup, noodles, pasta, biscuits, nuggets. 
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INTRODUCTION 

Mushrooms are an edible fungus typically grown above the soil. Mushrooms grow at temperatures 
rangingl5-23°c. There are different types of mushrooms like milky mushrooms, White button mushroom, Crimino 
Mushroom, Portabello Mushroom, Shiitake Mushroom, Maitake Mushroom, Oyster Mushroom, Enoki Mushroom, 
Beech Mushroom, Black Trumpet Mushroom, King Trumpet Mushroom, Chanterelle Mushroom, Hedgehog 
Mushroom, Morel Mushroom, Porcino Mushroom. The three majorly grown mushrooms in India are button 
mushrooms, milky mushrooms, oyster mushrooms. 

Mushrooms are nutritious, medicinal and functional food. It is considered as a health food as it contains 
low calories, high protein, dietary fiber, vitamins, and minerals (Barros et ah, 2008). Mushrooms are nutritionally 
desirable because of their low energy value, fiber content, and high antioxidant capacity (Kalac, 2013). According 
to reports of Cheung 2010 different species of mushroom contains different amount of carbohydrates which usually 
ranges between 35- 70%, including digestible and non-digestible carbohydrates. The protein content ranges from 
1.6 -2.1 g/lOOg (Mattila et ah, 2002). According to Sadler (2003), mushrooms are a good source of insoluble fiber 
in the form of chitin (polymer of N-acetyl-glucosamine) and non-starch polysaccharides like P-glucans. Mainly 
mushrooms are low in fat and a good source of unsaturated fatty acids, 75% (w/w) of the total fatty acidsas per 
reports of Andre et ah (2010). Mushrooms are a good source of vitamins and minerals, particularly thiamine, 
riboflavin, niacin, biotin, pantothenic acid, Folic acid, vitamin B12, calcium, magnesium, sodium, potassium, 
phosphorus, copper, iron, manganese and zinc (Cheung, 2008 and Bhal, 1989). Therefore, mushrooms are 
considered as an excellent food source to alleviate malnutrition in developing countries (Pathmashini, 2008). 
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Mushrooms have medicinal values due to presence of Host Defense Potentiators (HDP) which enhance immune 
system and has properties like antibacterial activities, antitumor, antihypertensive and hypocholesterolemic, antimicrobial 
and anti-HIV effects, anti-inflammatory, and immune stimulatory activities antitumorogenic effects (Israilides et al., 2008; 
Wasser,2010; Rahman and Choudhury, 2012; Tang et ah, 2006; Ramberg et ah, 2010; Alam et ah 2011 and Patel et ah, 
2012). 

The functional food ingredients in the mushrooms are dietary fiber, poly-unsaturated fatty acids (PUFA), proteins, 
peptides, amino acids, keto acids, minerals, vitamins and other antioxidants (glutathione, selenium, etc.) The presence of 
bioactive compounds like P-glucans classified mushrooms as functional foods due to its properties like antibacterial, 
antihypertensive, antihyperholesterolemia, detoxification, hepatoprotective, and antidiabetic activities antidiabetic 
properties antiparasitic, antitumor, antiviral and also have an ability to maintain the blood cholesterol at the optimum level 
preventing cardiovascular diseases (Chioza, 2014; Wasser and Weis, 1999; Wasser, 2002; Sadler, 2003; Lindequist et ah, 
2005). Due to their immunomodulatory properties, purified P-glucans have been used clinically as part of a combination 
therapy for a variety of cancers (Thompson et ah, 2010). 

MUSHROOMS VALUE CHAIN 

Major mushroom producing countries are China, USA and Netherlands, and they share 47, 11, and 7% of world 
supply, respectively. The remaining 35% of the total production was from Italy, France, Poland, Ireland, United Kingdom, 
Canada and India (Harsh and Joshi, 2008). Sharma et ah (2017) reported that the total production of mushrooms in India is 
0.13 million tons (approx.) and in total production of mushroom white button shown is 73%, oyster mushroom hold 16% 
paddy straw mushroom 7% and milky mushroom 3%. It was also reported that Indian mushroom industry revenue 
generation for the year 2016-17 was Rs7282.26 lacs, by exporting 1054 quintals of white button mushroom in canned. 

The market value of dietary supplements made from mushrooms is quickly growing and estimated over U.S. $15 
billion (Wasser, 2012). Mushroom value chain is classified into input suppliers, producers, traders, processors and 
consumers. Production of mushroom in India is based on season and as well as high tech system industry. Favourable 
natural agro-climate conditions of India combination with availability of agro-wastes which favors diversified mushroom 
species cultivation (Manjit Singh and Shwet Kamal, 2012). 

According to Dhar and Sharma (2009), Pleurotusostreatus (oyster mushroom)mushroom cultivation is very 
popular and next to Agaricusbisporus (common white mushroom/ button mushroom) mushroom in India in reference to 
consumer acceptance. In India, thesetwospices are major contributor in edible mushrooms production (about 100000 tons 
per annum, 2008-09). Farmers interested in additional income the small scale mushroom production is an opportunity 
specifically for small, marginal or landless farmers (Ranathunge, 2010). Mushroom business is well suited for both females 
and males of all levels of education and the role of women in the production and trade of mushroom were higher than that 
of men (Birhanu and Zerihun, 2012). 

Spawn suppliers played the major role in the distribution of inputs, collection and marketing of the product 
(Woldemedhin, 2016). In India the spawn demand is estimated about 8000-10000 tons per annum (Sharma et al., 2017). 

Industrialization and rise of supermarkets in developing countries have undergone major changes in world’s food 
distribution system with multilateral, regional and bilateral free trade agreements that include agricultural products and the 
emergence of global food supply chains (Berdegue et al. 2005, Hernandez et al., 2007). Hence, these development are 
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leading to major re-governing of the market linkages between farmers and other stakeholders in agro-industries 
(Vorley et al. 2007). To improve developmental research is carried out in supply chain work to understand stakeholders 
and chain leaders (Poole et al., 2003; Chen et al., 2005; Moustier et al., 2006; Batt and Cadilhon, 2007; Vorley et al., 
2007). To support this, government and development agencies are actively supporting farmers to gain access in income 
generating markets (Ferrand et al., 2004;Bernet et al., 2006 and KIT et al., 2006). 

Shepherd (2007), reported many of the linkages created by development practitioners are not sustainable because 
some small farmers are unable to adhere their quality standards of demanding markets. However, the private sector is 
recognized as being a major driver for sustainable market linkages for small producers (Caniels et al., 2006; Batt and 
Cadilhon 2007; Shepherd, 2007 and Vorley et al., 2007). 

Mushrooms are traded world wide in the processed forms like frozen, canned, pickled, dried, etc. which increases 
shelf-life and market value (Manzi et al., 2001). Many novel value-added products can be prepared with mushrooms like 
soup powder, pickles, chips, paste, ketchup, noodles, pasta, biscuits, nuggets, mushroom-based flavour enhancers, as an 
additive in beverages and beauty products (Zivanovic, 2006; Rai and Arumuganathan, 2008). It’s the need of the hour not 
only to reduce the losses, but also to enhance the income by value-addition and boost the mushroom consumption 
(Mehta et al., 2011). In India the per capita consumption of mushroom is a dismal 30-40g as compared to 2-3kg in 
American and European countries. India is a big market and increase of per capita consumption even up to lOOg will help 
growers to market over 1.00 lakh ton mushrooms within the country (Manjit Singh and Shwet Kamal 2012). 

Mushroom market is unstructured, as it is sold in most of the local market without standard packaging & 
measurement, unspecified quantities, qualities and the pricevariation. Many times getting the product in the market is a 
matter of chance; the customers have little or no knowledge as to where to get the product especially when the production 
season is completed. 

The Marketing is not well defined as most of the time the small and marginal farmers are those who cultivate the 
mushroom and thus get to the final consumer without letting the produce pass through other agents like wholesalers, 
retailers and processor. This poses the problem of insufficient added value to the mushroom sold and lesser job 
opportunities. 

According to the reports of Vidya(2001), there are various marketing channels followed by the mushroom 
producers in Indian scenario especially in H.P and U.Plike statesl. Producer-Retailer-Consumer 2. Producer-Consumer 3. 
Producer-Co-operative-Retailer-Consumer. In addition to these three channels, in states like Bihar growers are using two 
more channels like Producer - NGO - Retailer - Consumers and Producer - Outside collector - Wholesaler - Retailer - 
Consumer. 

Mushrooms are highly perishable. Hence the marketing channels should be as short and fast as possible. Costing 
of mushrooms should be done very carefully keeping in view the expenses of cultivation, packing, transportation and other 
expenses of labouretc. 49% of the mushroom farmers were found to be inefficient in the knowledge and techniques of 
mushroom cultivation. The other problems faced by mushroom farmers in Indian scenario are lack of capital, lack of 
labour, lack of credit, unavailability of inputs and other miscellaneous problems like electricity etc. (Vidya, 2011). 
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MUSHROOM PROCESSING AND VALUE ADDITION 

Mainly mushrooms are used in the fresh conditions. It is very promising in its agribusiness trend, but has a 
constraintof low shelf life. To overcome this constraint, the product has to be processed to more durable products thus 
adding value to mushrooms. The demand for individual portion packs and convenience formats in every day diet due to 
women empowerment and lack of time.Hence, the demand ofconvenient product of mushroom in increased 
(BordGlas, 2002). 

Mushrooms are worldwide trade in the processed forms like frozen, canned, pickled, dried etc. which increases 
shelf-life and value of the product (Manzi et al., 2001). In India value addition of mushroom represents approximately 7% 
(which is lower than some developing countries) and mushroom products are available as bakery products (biscuits, bread, 
cakes), and fast food items like burgers, cutlets and pizza etc. (Harsh and Joshi, 2008). 

Mushroom is sliced and dried, it can be made into powders to be used as additive to increase content of dietary 
fibers in various foods and as a partial substitute for wheat flour in the bakery products or the dried slices are used directly 
in soups biscuits, nuggets and snacks preparation (Zivanovic, 2006). Other mushroom-based food products like bread, 
cake, roasted mushrooms in oil, mushroom pate, etc. have been prepared to add value to mushrooms and increase the 
consumption of mushrooms by children and elderly people (Zivanovic, 2006; Ravi and Siddiq, 2011). 

Beverages and Beauty Products Flavour and bioactive compounds can be extracted with water or alcohol and the 
extracts can be used for preparation of mushroom beers, wines, spirits, and prophylactic drinks (Zivanovic, 2006). 

The shelf life of mushrooms can be increased by refrigerating at 22°c for at least 1-3 days (Burton and Twyning, 
1989), at 15°C it can be increased to 2-3 days (Gormley, 1981). The most common method of mushroom preservation by 
the cryogenic method is blast freezing (Jaworska and Bernas, 2009). Blast freezers rapidly bring the temperature of foods 
down, freezing them extremely quickly from -25°C to -30°C, creating small ice crystals that damage less the mushroom 
cells. Freon, plate, and individual quick freezing are some of the methods used in mushrooms storage (Coggins and 
Chamul, 2004). 

According to Brennan and Gormley(1998), the practice of washing or dipping whole mushrooms in treatment 
solutions prior to slicing is more effective, in terms of shelf-life, than dipping, spraying, or brushing solutions onto sliced 
mushrooms. After washing and prior to freezing and canning, with the use of hot water or steam blanching is also practices 
as an important treatment applied during preliminary processing of mushrooms. This process inhibits tissue browning 
(inactivation of polyphenol oxidase) and production of off flavours during mushroom frozen storage and defrosting. It also 
removes trapped air and decreases weight losses during canningmaking additionally the product more pliable to facilitate 
the filling operation (Wu et al., 1981). 

Canning is another method of mushroom preservation which can increase the storage period up to 2 years with 
storage costs being relatively low. Even though usage of this process has dropped over the last years, about 38% of them 
are canned these days, holding a major share in world trade (Ravi and Siddiq, 2011). According to Czapski(2003), 
Desalted mushrooms can be also used in canning in air-tight containers. Mushrooms should be processed soon after harvest 
or should be stored at 4°C-5°C until processed. Beelman et al. (1973), has suggested storage at low temperature 1 day 
before canning. 

The oldest and yet one of the most important preservation methods is drying/Dehydration. Methods for drying 
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mushrooms include the conventional hot air drying, thin layer drying, vacuum drying, freeze-drying, microwave drying, 
and the more recently introduced fluidized bed and microwave-vacuum drying. The water activity of a product is reduced 
at a specific level (normally less than 10%) so that it is microbiologically and physicochemically stable (Rrokida et al., 
2003). In this process the textural characteristics (hardness/firmness, cohesiveness, springiness, and chewiness) of 
mushrooms usually change (Kotwaliwale et al., 2007). Krokida et al. (1998) described the characterized dried products 
affected by temperature and duration of drying are colour, texture, density, porosity, and sorption. These dried products 
have an unlimited shelf - life, practically this is more than a year, due to significant quality deterioration (Jaworska et al., 
2014). The great advantage of this method is the lower cost in transportation, handling, and storage compared to other 
preservation methods. 

Mau and Huang (1997), reported that preservation by radiation i-e using gamma or x-rays at the dose of 
100-150Krad has been found to restrict the postharvest growth and discoloration/deterioration of mushrooms, yet decrease 
with increase the level of irradiation dose the level of octo-carbon aromatic compounds (l-octen-3-ol, 3-octanone, etc.) 
present in the mushrooms. Combination of gamma radiation (1.0 kGy) and passive MAP extended the shelf-life of 
Lentinula up to 20 days (Jiang et al. 2010). Its use is limited by the cost and the perception of consumers to irradiation on 
food (Przybylowicz and Donoghue, 1988). MAP is the simplest, most economical, and effective method for limiting tissue 
respiration rate, reducing microbial growth, and extending the shelf-life of mushrooms according to the reports of Kim 
et al. (2006). 

Fresh mushrooms are packed in many ways depending on wholesale, retail, and transport requirements and their 
species characteristics. They are sold as either loose or in trays/punnets overwrapped with plastic films, usually PE and 
PVC of different permeability and stored under refrigeration temperature. To prevent the bacterial growth and colour 
change created by the moisture and modified atmosphere packaging (Burton et al., 1987), film perforation is suggested by 
Falguera et al. (2011) along with the use of new technology films with chosen permeability. 

Roy et al. (1996), reported the two main problems related with mushroom packaging are the creation of an 
in-package anaerobic atmosphere, particular if non perforated films are used or in MAP and the water condensation 
development. 

Gormley and MacCanna (1967), explained that over perforation may result in excessive mushroom water loss 
causing wrinkling and development of brown patches on the mushroom surfaces. Mahajan et al. 2008, has suggested the 
optimum humidity level for mushroom packaging to be 96% and for colour 87%-90% (Roy et al., 1996; Wakchaure, 
2011). Barron et al.,(2002), has suggested a more practical way to control in-package humidity by the use of films with 
suitable moisture permeability. 

According to the reports of Wakchaure (2011), montmorillonite clay and silica gel can be used to extend the 
shelf-life of a mushroom in packs. The overall impression of quality depends on Design, colour, and labeling 
(Burton et al., 1987). 
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CONCLUSIONS 

Mushrooms are easily grown and is a good enterprise for unemployed rural youths & farmers. The skill in 
mushroom cultivation is important to acquire before starting mushroom production. As Sprawn supplier plays a major role 
in the distribution of inputs, collection and marketing of the produce, its market is unstructured. Mushrooms are sold in 
most of the local market without standard packaging & measurement, unspecified quantities, qualities and the price 
variation. Hence there is a need to improve the value chain system and increase value addition. Awareness about various 
uses and value added products need to be given for increasing the production and consumption of mushrooms as it is 
nutritious, medicinal and functional food. 
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